Nitric oxide inhibits the release of acetylcholine in the isolated retina.
Recent studies have revealed that administration of nitric oxide (NO) donors increases the release of neurotransmitters in various brain regions. In the retina, NO synthetase (NOS) is found in retinal amacrine and ganglion cells, and it is evident that NO is involved in encoding visual information. In the present study, therefore, NO donors were used to study the effect of exogenous NO on the high K(+)-evoked release of endogenous acetylcholine (ACh) in the rat retina. Isolated rat retinal preparations were superfused with modified Krebs-Ringer bicarbonate buffer solution. In each experiment, stimulation for 10 min with 30 mM KCl was done twice. The amounts of ACh released by the first or second KCl stimulation were termed S1 and S2 respectively. Test agents were applied just before the second KCl stimulation. The effects of test agents were evaluated as S2 divided by S1. ACh was converted to hydrogen peroxide and electrochemically assayed by high-performance liquid chromatography. S-Nitro-N-acetyl-DL-penicillamine (SNAP), an NO donor, dose-dependently inhibited the high K(+)-evoked release of endogenous ACh. Such inhibition by NO was confirmed also by another NO donor, (+/-)-(E)-4-ethyl-2-[(E)-hydroxy imino]-5-nitro-3-hexenamide (NOR3). The inhibitory effect of SNAP was abolished by both carboxy-PTIO, an NO scavenger, and bicuculline, an antagonist of GABAA receptors. The NO-induced decrease of ACh release is probably due to an NO-induced increase of GABAergic system inhibition.